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(54) [«WO*^3 ^X'xAD^y^CD^X MsIifc&cfctfTV* 



(57) [gift] 

^t>-kJH0-lfeJ:c;i0-2^t/rt^, & 

* + >-fe;l, 10-1 tcg^^n/c, F_t©A#38* 

l<b, ^>^yx**>i*;Uci 0 -2&cS^£*l 

2 0. fffflffiSaiB2 2 < ^>^>JXtt>t;H0 

•feU**5 4<L£*iLT<,>S. TAP 
5 s t e s t M^fcJ^m t e s t ft 




[»«ffl2 ] fflrgBR#^^n**ftf-^ F-TSHB±* 
■»* 

F±©ffi*»*£ % 

A#»Jfc»SJE* * <fctf frffij?! 2 ©^ > 

**«Sftfc»2©-fel/**<!: % *W*r-5C 
Ta««a2gBtt©^ USB. 

IME»2©*U^*©ttO»A*«W**/t^>yijx 

-hi, *36«C«*5C<!:*4«R4«|||*313BI8 

[B#B5] fl»K'<S>dfy***>ilB£li& , r-&# 
i©^>yyx**>-f2;^j:c«i2<D^^>#t;x 

BR. 

F±©A*WF±. 

mib a*ss^£ Buieew? v ^ a KffiR-r & sn i © 5 -f > 
f&gE3r2 ©^2 >fejMcffitt3tifc. #- 

aiTSfM^Ktt©?-;* hUB, 
[»*B6] 8JSBfcU**©tt9#;L*tta'rSv*n 



(2) »W¥1 1 -2 58 30 4 

2 

Ci«*»ifS«*l5E«©^ FEB. 
[»#E7 ] #- FifcRSv^ptSfjSlftaEHRi^ 

BuiB|JrWEfiH^B©£r;* h<b, MfiHSv^offto 
**F4*. «99*Tfr5C£««£«F>lFaf 

So 

[B*JB8] fiJBBfjif&dEHB©^^ MS, >V5r>y«/ 
io X * + >*S^f 5 C £ £*5f® £ <T Sfft*S 7 fB4S© r 

**+>@B*/Btr>Ttr(r^ 

f5fBgR?v£n©r* Hi % 7j>af^ MUB^ffi^T 

20 F±©A#WF£, 

l»E*2©^i>>yi;^+ + >^ K ^ 3 j lte% 
F±©ffl*W?<fc. 

A^ffljic^mriBRi?^ * a*? j: vmamrtmii&ifim 

titZti, ffl*«l«:tt|}E»2©^^>yi;^**>-fe;l/ 

A^JfJfc fctgirfESfl lOTU^^ijj; tffW BJf£ 2 ©^ 2 > 

30 #&^Sttfcffl2©-fel^£<^ *WTSCi*f$»i 
T£lf#^9iE$S©:rX 

1 ] SuiBr-XhllBtt. 

»E»2©^U^ir©«J0Sit*»Wir*^ I >>yy^ 

t£©-rX hm, 

40 tt, MEv^a^hMMt^lcj:?. MBlSl©-feu 
^*©A*^*S»E^f^HB««c«IOBiL, mrffi 

■fe U ^ ^©A*i&T-*iBBai2 ©^ >^yxtt>-fe 

h^Jfflim-^«:J:»p v MIBSl©-feu^^©AAST-^|y 
IBK^v^nffiij^o^. ME/t«»yyx+ t >^ 

1982*1 ©-feU^driilCcWOe^r. *E#-F±©A 
0 ^SST-^fe^ Fr-4r*AAt/ % BUERSv^d^^ 



3 

t ?*>$}jzm 1 1 &m<otz b 

* l ©/*■?># y f >-fe;i/fc J:tf#2 ©/*■> > # y 
BBtt. 

FiCAflWFA, 
F±©ffi*lffiF£ % 

A^Jffilfc: » OTBStff^ * p £ imt^fftSBtf « 

1 ©*fe \s # 2 t x 
AAfflBc ttflJKS 1 ©Hz u * $ to&umzM 2 <dji$ > 

*3U llBiS©<rX hT^o 2 
[»*ai4] KKT'XhBBtt. fl}§E-tel/*£©#J») 

x+^>^x h»ft^^-r^f-x h • r*-fex • 
#- h t s 6«cwt« c <h m^tsmn 1 3 ibis 

1 11*11 5] NE^ffttEBB*?-;* FTS£*fc 
M\ *E^ir>yyx* + >f'X h©JI8Kl^(c<fc^, tu 
B*U^*©A*»f**E»2©^"Jr>yyx* + > 

h $9fflKt^Cc<fc 0 , gJIB-fe U * * ©A;^^£ji?fBgE?? 

^Ff-^^t. tyfBK^v^p^eta^^n-ST 

«C£ST*, C<i:^#®<h-rSft5^Il 4fBiS©rX h 

[8«©tttllltttt9I] 
[0 00 1 ] 

©rXhilB, WCcRffv^niifamSPWD^xh 4C 
*tt0a*Tfr5t<fc©'C*<5?'X HBBfcBBU £6 
Kttc©^*^* MiB*ffl^/c^Xh^ffi{cwr5 
fc©r&£. 
[0002] 

[ffi*©gffi] BBtf-FifcRttSftfc^xf'ABB 
©rx h£Sa*fcT£fc#©:rX HSSfbRtHD^ffi© 
IEEE 11 49. l«|«:l-5<^> 

yyx+t^tf-f:^**. A^>^yx+^>7 r if 

#-F±©LS I **:/*±flaDS/Xf-Afc*j 
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©#&& (mm) tft&<DT-z<Dm&L (mm) #pj 

5 > x* + >ttftpjfB&:7y vzfvu??* 
LS I©±r©AB*t>«:**i-eti«HPj*„ 

[0 00 3] Bltt, «*©>**># yx* + :/BB* 

$ryx* + >-fe;MBS) 10*5. *>X^AD^?£1 
2i@B#-K6(0« : F-8i©RI«:E«3n. 

> *yx**>t>n*. ffiwcfcasftr, 
fl&JST-fc^ArftSMK: i 4-c^uri^) *»6A#3 

ftfcrX hf-^tt k TAP (Test Access 
Port) 1 6**rl/C, '^>#yx**W>*g 
s i n*6'<9>?yx* + >4^?x-->{c£6 

^fADi/-^ i 2*fe©ffl*tt^^>yyx* 

*>73 hj»b s out^6TAP 1 6KA^£ft. 
r-^g^TDOl 8^6fflA3fi. LSIxX* 
rJHfiNHiJtttSti*. c©J:^ft^^>yyx**> 

h» (b s t e s t ) fT5f£, SBS©-feU*£ 
(SEL) 1 lCcA^-TSCiCciOtrbns. 
[0004] 

^HB*«f««cffijarrs©-c«& < , -s©bbk: 

^^r»Kec«tws^7brtr^fR¥©@B*3fe«^9 
^*W»r*Ci#^». WT, C©<fc5fcgE#©BB 
*fctt**:/*v2n (macro) <tlftT£„ 
[0 0 0 5] #-F±icc©J:5&v*nj&J % 89gff)S 

©HB^^^i^Kistssnri^ti^ec, si©fifefe 
©x^fyx+^BBrw:. 7^$^^fc 
«>©atB^fHin3*iri>&i>©r, v*p<*:§9£{1fj&ii 
B<b£W9§xTrx h*tf^ci*Jr*35c^ofc. 
[0 00 6 ] ^*n±>fSftJ£@B± 
^Oiitrx h^ff^c<b©r#^rx niBtfi 
fST* titers. 

[0 00 7] *SWi©ffi©BWtt, v^oiJfSffijaEB 
B£**J0 h«rlf^f*x h^S^S^-T^c 

[0008] 

[l«ItJB»'rs^«>©#a] *^©rx F@B«. 
@B^- F±Cc«Wv^nilfamdEHB<!:3WS«3ti 

hHBtt, «f«ffiRHHlB*f'Xh'r*^>yyx*i. 
>0B±, K#-7^P^m(*f*x FT^ilBi^ffixr 
C©J:9«cgSEffv^o**ft^h-rSBBi, 

^>yyx*^>BBiJ*tt^fksnrteo, iffls 
fc«2ffl©-fei/^jr«riHK)p-r-5Ci«:j:^r. v^p^ 
Wrx h-TSilBi, ^^>yyx*^>BB4**J 



[0 009] C<D£$tj:?Zb®d&%m^X?-Zh?Z 

xhtt, v*p?*h@B*ffll>TfT5. 
[00 10] 

l©*86«l*^-r. HB#-F (a^T) ±fcv*n 
2 0<h, rtSSPP^^4»fiWSLS I 2 2L&&m* 

[0011] $^6fc09<DrX NlBtt. hr^-fex 
^-hTAP (Test Access Port) 2 
4£{t*Tl>£ 0 a3£. TAP2 4<DHB*^-r. T 
AP24KW:, TDI (fXhf-^f» , TM 
S (f-X h*-FjgtRt'» . TRST <^7-*>«f 

[0 0 1 2] TAP2 4tt % TMC©#. TCK{I#. 21 
TRST®#*JA*SnSTAPn>hP-72 8£ t 

4££W0TO£ o 

[00 13] TAP2 8W>^i;^4: t >^>^ 
bs in, ^*^>^';x+^>r^ FSTfb s o u t CC 

&£S3ftrc>£ 0 Hrtt. v^P2 0*jj:c;rt«p^v 

^2 2(CMjCSL/c2ffl^^^>^UX+^>-fe;U (B 
S) 10-1. 10-2<&7KLrt^ o BS10-1 

ft, BS10-2«, rt»P^y^2 2iffl*tr >38 

[0 0 14] A*tf>3 6{C8«S<iri^A*^?7 

r4 0«, 7^r>4 i*srv^o2occ»«stiri> 

ja*tr>38CC»«3tirc^ffl*^y7r424 
BS 1 0-2i««-fel/^^44^ rtS&P^** 
2 2£BS 1 0-2£«TO-feU^^46^g^n 
Ttr>£ 0 -feU^^4 4©f6<DA*i&TW % BS10-2 
<fc-feU^^4 6 4©»aL*4 8«C5-r>4 7*gT«« 
3ftTl>£ e fcU**4 6©fft©A#»?-tt> v^P2 40 

occ^ >4 9 *«ra«stirc»-5. 

[0 0 1 5 ] H3©TAP2 4«C*Jl»r. TAPn>h 
P-^2 8«, h*- Fi8iRTMS«#(DA#S'-- 
*->xk:J:oT, ^$>^yx+ + >iaB©£#©«* 
<0»ff*«OT-*W#4«MKWBBittort»*. C 

3ftr, ttJB*afts*ooff5. -feu 

2*4 4£tU9g*£b s c a n (Mbstes 
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6 

[0 0 1 6] tl±(DTAP3>FP-72 8, ft^Ui? 
X*30, ^f3-^3 2, -feU^^3 4(DSii8. 
&«fctfTDI. TDO. TMS, TCK. TRST. b 
s c arKD&ff-SfW: I EEE 1 1 49. 1 K^£ftT 

[00 1 7] H2«CR0. 3BMS«©^ H3B». v 
^nf-x hMai (m t e s t ) *gT-5 0£WU v^n 
hSOai (m t e s t ) v^a20fcj:^ 
U**4 6K:A;t>;*ftS. 
10 [00 1 8] fiLh©«SCD/ti»yy^+ + >ia 
Br, #- F±fc«J8 5 ftfcBH?© v ^ n 2 0 i frSff 
fiSilBr^Srtgpp^^ ^2 2 i©f^ h£SJ0#;tT 
ff ^«rft*»91-rs. H4tt % «6fE©»Wfc«*a*^ 

[0 0 1 9] rt8BP^**2 2£rX hT£i§^ TA 
P24<DTAP3>ha-52 8tt. r X h F»IR 
T MS fs^ CC <fc 0 , ^ , 0>^TX"^i>>rX"P&- K<b 

TMSfi^fc£9^u*Jxar3 0fcfr4*4R# 
iM,/c$g, ^f3-^3 2(J^f3-KL/, eft 
20 tC£t)'W>&VZ* + >?Z bfflW (b s t e s t ) 
ft^£"l" £ftfcJ:9^U*£44©A;»?- 
£BS 1 0-2Mfc«Jfl»*S. i/ctU^4 6«, 
m t e s t fg-Sf # " 0 " "C. *©A#i»Krtffl P J> v 

[0 02 0] tLL©<J;VJC-feU*£44. 46(D§]0# 

Vv*7 2 2fpt><D\&MZ. ^b^^3 4riiW^n, T 

[0 02 1 ] IEEE1 149. 1 T7£&t>tltc 

30 >^>#vz*+>f-zt*-b-xmmrti&®v&x$>z> 

F*gg|JP^->^2 2 (DFX h#fffcft& 0 
[0 022]/^>^^^t>f^K-h>6 4 v 
*PFXF*-FK»frr*K:tt, IEEE 11 49. 
lTaSSfifc^Ki-C, SHIFT IR*-Ktt:A 
~>fcfgfc: v mtest fl^£ " 1 " tcf 7>?P20 
m t e s tfgmfi "I" left -?tcc ^ @H 

V8#?Zb*-1FtCA-otcCtZmiTZ>. ttc. -feu 
**4 6«\ C©m t e s tfi^^ct^T, A#»?-tt 
7^D2 0W01b^ ffe^ % tL,^^44tt, T 
40 AP24©^fn-^60b s t e s ti#^ 
"O" K&SC<fcfcJ:0 % A*«*tt5-f:/4 7Mtc® 

[0 02 3] WiOcfc^^^nf^Ft-rai A 
*j8T3 6tt, A^J^^7r4 0. 7>f>4 1^gt, 
v^a2 0{cg^?n, ai^r®^3 8«, Wjxy?? 
42, -feU^^44. 7>f>47, 4rU^^46, 5>f 
>4 9^riSr. 7^D2 0^g^ntC^„ 
[ 0 0 2 4 ] r X h f 5 - dr*SA*WF 3 6 frZAtlZ 
tl. v^P2 0^f-^J, tH*«T-3 8*>6ffl* 
o ^^^ 0 c©J:^^ur, WS©^>yyx+^>7 1 



(5) 
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[0 02 5] *^^>^ij^^ t > fX |, 
Wl®$mWl)K v>7pf^h$0ai (mtest)8^ 

v^nf** F<fc/V>>yy>i* + >^* F*$j*)8*S 
)Tca?)Cc2<icD'feu^^^iix.r*5 0, cft6-feu**ft 

[002 6] 05OC, »2<MH6««rS%r. JglOjlife 

{C k TAP (Test Acces Port) 52# 

hifHjfSJ (mtest) fl-Sf ££j&*t£t: 
* J: v * n 2 0 ± (toWB* 3 8 £ <D®1£ 2 ®T {ttt < 
-l-ffl<^b^>5-4^i*^^ 



[002 7]t^^54©(«Mm 20 

v*n2 0fcgig&3ft> *2<DA*iSHF«. 5>f>6 0 
*ttrrt»ns;»^2 2«:fti»sii 1 *3©A*i» 
tt, ^>^;^t >-fe;n o -2*grfi»os;y 
*2 2fcjg&<*ftrt,>£ B 

[OO28]06K, TAP5 2(DHB*^r. 03<D 
TAP2 4iJKfc&jStt % ^f3-«6^")>y 
y** + >7**F«» (b s t e s t) «#(0*«c6 

■j\ 7^of^h (mtest) mmb&mzct 

V$>Z> 0 ttt^b s t e s t©#, m t e s tft#tt& 30 
« s ^ mtestflf«IEEE1149. If 

ieee 11 49. ira 

SS*irt»*USER CODE INSTRUCTI 
ONO&S (ffS©^* F*- FCDSBE) fcfiEoTft* 

[0 02 9] 6LtO«J©^ F@BT\ F 
±«c««3hfcB8??<Dv^n2 0 tffimjSmttb* 
tmnvv>?2 2©7 : -xh^«5#^rff^aMt*, 0 

4 CD * Y $ > ^0£#Jg L 6 619! T h . 40 
[0030] rtSn^** 2 2*^* TA 
P5 2©TAPrOFa-^2 8«\ f^F-t-FiBK 
TMS»#«CJ:9 % ^>yy***>f**F*-F<!: 
45. TMS«#fcJ:9#*U5>X* 3 0 

CCJ:0b s t e s t(f#* M i M ecu, ctik:j:0-feu 
^^4 4©A*«SW-*BS 1 0-2M«C«f9SAS. 
C003 1 ] fiUiOi^ft-feU^ dr5 4©«9#itttlB 
rX F^-frrtSTD I^^A^Sn, rtgpn^y* 
2 2^60ffl*«, •feU**3 4riiJR;*ft, TDQ* 50 



[0 032] &L±® I E E E 1 1 4 9 . 1 Vfelbbtitc 

**» y * >^ h *- FT9f«ffi«H»r* & 

[0033] ^>*'J^*t>f ^ F*- F*^ "7 
^nT^h^-FfcSfffSCCtt. IEEE 11 49. 
ir«£3tifc*»*T? % SHIFT IR*-FKA 
0, ^cr, *6*Ca5^«>%*ifcv^af-^F*-F 
©*^3-F M 0 1 0" £TD I*e>^U5/**3 0 

[0 0 3 4] *©fit ^f^-^5 6(t A^n-F 

FU CftKJ:*)m t e s tff-5f£ M l" 
&. ffitestiftt, v^n2 0te<fct;-feU££5 4 
£8$£ft£ 0 7^P2 0tt, m t e s tflHf# "1" 
cc/cC-o/ccitc^O, BHB#7*h*-FfcAokc 
£*a»r£. *fc, -feU**5 4*tt k COmtest 

[0 03 5 ]ei±©<fc^ftv^a^XF*-FT». A 

v^D2 0CCg$i$n, Hi;fr»F3 8tt, B^»77 
42. -kU**54, 5>f>5 8£igT v v^D20tC 

[0 03 6] f^hr-W A*3g^3 6^6A^3 
ft. 7^P20^f ) ©f-^« 1 ffl*a»T3 8^6ffl* 

[0037] «±<D® 2 OSSkWD'* * > * »J X * + > 

FiHlBteJ:ft^ TAP 5 2^7^Df^ FfWSJ 
(mtest) ff-^£4££T£<D-C v 01 omMWOZ 

iffl^^iOffflfiDf-X F@B{ci:-Sj®g©iiJDtt, -fe 
[0 03 8 ] 

**WKJ:ft«, jK-F±«cv^p^Bf 
v^aiifSift«BB4t«0»*r^ F*ff ^Ci 

[01 ] ffi*(D^^>yt;^+ i .>HB^-j-H-c* 
[02 ] *^«(Df^ h[nJB<DJ& 1 CDHj6iM€:7K^0r 

[03] TAP©0B«7S-rB-C*S. 

[04] Sdr-f 5>^Hr*S. 

[05] F@B©*2©HJ6«*m-rBir 

[06] TAP©HB** , riat?*s. 



9 

lo-i, 10-2 + 

2 0 v^n 
22 LSI 
24. 5 2 TAP 

2 6 A^b*> 

28 TAPn>hn-7 

3 0 

3 2, 5 6 Wfn-^ 
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*34 izU** 
3 6 A*f> 

3 8 mt)^y 

4 0 Kh^vVy 

4 1. 4 7, 4 9 ^> 
44. 46 

5 0 7^DfXhi»S^ 
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CH3J 

22 20 



[04] 



mtest • 



Internal logic 



uacro 



TCK 
TR ST 
TMS 
TD I 



SEL 



46 44 



T 



i — 1 — t- 



Boundary scan cell — i 



bsio 



TD I • 



bstest 



SEL 



I E BE 1149. 1 tei i mode 



Shi ft IR | Macro test 
! mode 



bsoat 



Instruction decoder 



28 



Instruction register — 1 



TMS - 
TCK - 
TRST- 



TAP 

controller 



T 

30 



TAP 



TDO 



[H5] 



TD I 
TMS 
TRSTl 
TCK 




OUT 



TAP 



52 



H>-D 



TDO 



22 



(») Internal logic | 
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[16] 



22 



Internal logic 



SEL 



Boundary scan celt — i 



56 



bstest 



TD I - 



ratest 



Ins tract ion decoder 

t 



Instrnction register 

1 



TMS - 
TCK - 
TRST- 




TDO 



34 



TAP 



T 

52 



